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TRANSFER SYSTEM FOR OBJECT TO BE PROCESSED, 
AND SEMICONDUCTOR FABRICATING SYSTEM WITH SAME 



Technica l Field 

The present invention relates generally to a 
processed-object transfer system for taking objects to be 
processed (wafers or the like) , out of a processed-object carrier, 
which is provided in a load port unit, to transfer the objects 
to a system for processing the objects, and a semiconductor 
fabricating system with the transfer system. 

J" ;ground Art 
As shown in FIG. 8, a wafer transfer system A /constituting 
miconductor fabricating system (not shown) As designed to 
take wafers U, one by one, out of a wafer car/ier C, which is 
provided on the top face of a load port unit if, to transfer the 
wafers U to a wafer processing system E and to/transfer the wafers 
U, which have been processed by the wafer/processing system E, 
to the wafer carrier C again. At this time, if dust adheres to 
the wafers U, the wafers U are easy to/be defective. In order 
to prevent this, a clean air supply system 4 is provided in the 
upper portion of the wafer transfer system A' for always supplying 
clean air K from the unit 4 to thje wafers U. This clean air K 
is blown from top to bottom pt a wafer transfer robot R 
constituting the wafer trans fer/sys tern A' . Dust existing in the 
wafer transfer system A' is carried toward the bottom by the flow 
of the clean air K, and exhausted by an exhaust fan 5 which is 
provided on the bottom portion 1c of a system body 1. Thus, dust 
is prevented from adhering to the wafers U. 

In a conventional /wafer transfer system, a ball screw and 
a control motor are used for linearly reciprocating a wafer 
transfer robot. Sinc^the distance of the movement of the wafer 
transfer robot can riot so long in the case of the ball screw, 
a wafer transfer system for linearly reciprocating the wafer 
transfer robot bw means of a linear motor has been developed. 



& y Referring to FIG. 8, a wafer t/ansfer system A' using a 
linear motor M will be described below! In a case where the linear 
motor M is used, the secondary side' 11 of the motor M is usually 
mounted on the bottom portion lc/5f the system body 1. However, 
in this case, the portion of the exhaust fun 5 is covered with 
the secondary side 11 of the linear motor M, so that there is 
a problem in that exhaust efficiency deteriorates. In addition, 
since the wide area of the secondary side 11 of the linear motor 
M faces upwards, dust JLs easy to be deposited on the top face 
of the secondary side^ll, and this dust is sometjjmes carried by 
the flow of the clean air K to float. In such a case, dust is 
easy to adhere to/the wafers U, so that the rate of occurrence 
of defective wa/ers U rises. 

The load port unit L is mounted on the outside of the front 
wall of the system body 1, and the wafer carrier C is provided 
on the top face of the load port unit L. By mounting the linear 
motor M on the bottom portion lc of the system body 1 , the distance 
between the wafer transfer robot R, which is provided on the linear 
motor M, and the wafer carrier C is long, and a large number of 
members exist between the wafer carrier and the wafer transfer 
robot R. As a result , production errors in the members accumulate , 
so that there is a problem in that the wafer transfer robot R 
can not precisely position the wafers in the wafer carrier C. 

In a system of this type, there are some cases where the 
wafer transfer robot R is emergency-stopped in view of safety 
work during the operator's maintenance and inspection work. In 
the case of the conventional wafer transfer system A', it is 
possible to emergency-stop the wafer transfer robot R with a 
relatively simple construction by incorporating an 
electromagnetic brake or the like in the control motor for driving 
the ball screw. However, in the case of the linear motor M, it 
is very difficult to incorporate the above described 
electromagnetic brake or the like. 

Means for stopping the wafer transfer robot R using the 
linear motor M will be described below. In the control circuit 
for the linear motor M, a regenerative braking is incorporated. 
By operating the regenerative braking, the wafer transfer robot 



R can be stopped at a predetermined position. In this control 
circuit, an uninterruptive power supply is also incorporated. 
Therefore, if the wafer transfer robot R intends to travel due 
to inertia when the feeding of power is interrupted by an 
interruption of the power supply or the like, the feeding of power 
can continue for a set-up tjune which is set in the uninterruptive 
power supply. Then, the regenerative braking is operated within 
the set-up time to stop the wafer transfer robot R. However , there 
are some cases where the wafer transfer robot travels due to 
inertia so as not to be stopped even if the set-up time of the 
uninterruptive power supply elapses. There is the possibility 
that this malfunction may quite similarly occur even if an 
emergency stop switch for interrupting the feeding of power to 
the wafer transfer system A is operated in an emergency. 

DISCLOSURE OF THE INVENTION 
In view of the above described malfunction, it is an object 
of the present invention to prevent dust from adhering to an object 
to be processed, and to surely stop a processed-object transfer 
robot during an interruption of the power supply or in an 
emergency . 

In order to accomplish the aforementioned object, 
according to a first aspect of the present invention, there is 
provided a processed-object transfer system for transferring an 
object to be processed, while taking the object out of a 
processed-object carrier which is provided on the top face of 
a load port unit, the processed-object transfer system 
comprising: a system body; a linear motor which is provided so 
as to extend in lateral directions of the system body; and a 
processed-object transfer robot which is mounted on a primary 
or secondary side of the linear motor and which is capable of 
linearly reciprocating in longitudinal directions of the linear 
motor, wherein the load port unit is mounted on the outside of 
a front wall of the system body, and the linear motor is mounted 
in vertical directions inside of the front wall of the system 
body. 

According to a second aspect of the present invention, 



there is provided a processed-object transfer system for 
transferring an object to be processed, while taking the object 
out of a processed-object carrier which is provided on the top 
face of a load port unit, the processed-object transfer system 
comprising: a system body; a linear motor which is provided so 
as to extend in lateral directions of the system body; a 
processed-object transfer robot which is mounted on a primary 
or secondary side of the linear motor and which is capable of 
linearly reciprocating in longitudinal directions of the linear 
motor; and a braking device including: a movable body which is 
mounted on one of the primary and secondary sides of the linear 
motor, the movable body being absorbed by a magnetic attraction 
of a coil, which is included in the one of the primary and secondary 
sides , against a resilient restoring force of a compression spring 
acting in the opposite direction to the magnetic attraction; and 
a brake plate which is mounted on the other side of the primary 
and secondary sides of the linear motor so as to face the movable 
body, said brake plate being contacted pres singly with said 
movable body by interrupting the feeding of power to said coil. 

According to the first aspect of the present invention, 
the primary or secondary side of the linear motor, which is 
provided inside of the front wall of the system body so as to 
extend in lateral directions , is mounted in vertical directions . 
Dust dropping in the system body is directly exhausted by the 
exhaust fan which is provided on the bottom portion. Since the 
narrow surface faces upwards, the amount of dust deposited on 
the top face of the primary or secondary side of the linear motor 
is very small. In addition, since the narrow surface faces 
upwards, the air flow in the system body hardly reaches the top 
face of the primary or secondary side, so that deposited dust 
does not float in the system. As a result, dust is prevented from 
adhering to the object to be processed, so that the object in 
the system body is always transferred in a clean state. In 
addition, the distance between the processed-object transfer 
robot provided on the linear motor and the processed-object 
carrier decreases, and the number of members provided between 
the wafer carrier and the processed-object transfer robot 



decreases, so that the processed-object transfer robot can 
precisely position the object in the processed-object carrier. 

According to the second aspect of the present invention, 
the braking device is mounted on the processed-object transfer 
system. Therefore, when an interruption of the power supply 
occurs to interrupt the feeding of power to the processed-object 
transfer system, the magnetic attraction of the coil for causing 
the movable body, which is mounted on one of the primary and 
secondary sides of the linear motor, to be spaced from the brake 
plate provided on the other side is released. The movable body 
approaches the brake plate by the resilient restoring force of 
the compression spring to pressingly contact the brake plate. 
At this time, the traveling of the processed-object transfer robot 
is simultaneously stopped by friction force. 

The above described pressing contact of the movable body 
to the brake plate is always carried out when the feeding of power 
to the coil is interrupted. Therefore, it is possible to surely 
stop the traveling of the processed-object transfer robot only 
by providing an emergency stop switch for interrupting the feeding 
of power to the coil and by operating the emergency stop switch 
in an emergency. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a lateral sectional view of a wafer transfer 
system A according to the present invention; 

FIG. 2 is a partially broken-out plan view of the wafer 
transfer system A; 

FIG. 3 is a partially broken-out rear view of the wafer 
transfer system A; 

FIG. 4 is a side view of a wafer transfer robot R; 

FIG. 5 is an illustration for explaining the operation of 
a wafer transferring fork 18 when the fork enters a wafer carrier 
C; 

FIG. 6 is an enlarged side view of a braking device B; 
FIG. 7 is an illustration for explaining the operation of 
the braking device B; and 

FIG. 8 is a lateral sectional view of a conventional wafer 



transfer system A' . 



REST MODE FOR CARRYING OUT THE INVENTION 

Referring now to the accompanying drawings , the preferred 
embodiment of a processed-object transfer system according to 
the present invention will be described below in detail. In this 
embodiment, an object to be processed is a wafer , and the 
processed-object transfer system is a wafer transfer system. 
Furthermore, the object should not be limited to the wafer. For 
example, the object may be a glass substrate for use in a liquid 
crystal display. 

FIG. 1 is a lateral sectional view of a wafer transfer 
system A according to the present invention, and FIG. 2 is a 
partially broken-out plan view of the wafer transfer system A. 
FIG. 3 is a partially broken-out rear view of the wafer transfer 
system, and FIG. 4 is a side view of a wafer transfer robot R. 

As shown in FIGS. 1 through 3, the front wall la of a 
box-shaped system body 1 constituting the wafer transfer system 
A according to the present invention has an opening 2 for mounting 
therein load port units L. In the opening 2 , a plurality of ( four 
in this embodiment) load port units L are mounted. On the top 
face of each of the load port units L, a wafer carrier C housing 
therein a plurality of wafers U is provided. On the back face 
of the front wall la, a lid attaching /detaching unit F for 
attaching/detaching a lid (not shown) of the wafer carrier C is 
mounted. On the back wall lb of the system body 1, an orienter 
D for setting the direction (the crystallized direction in the 
crystal) of the wafer U and a wafer processing system E having 
wafer processing sections 3 for processing the wafers U are 
provided . 

First, the wafer transfer system A will be described. In 
the system body 1 of the wafer transfer system A, there is provided 
a wafer transfer robot R for taking the wafers U out of the wafer 
carrier C, one by one, to transfer the wafers U to the wafer 
processing system E and to transfer the wafers U, which have been 
processed by the wafer processing system E, to the wafer carrier 
C again. In the upper portion of the system body 1, there is 



provided a clean air supply system 4 for supplying clean air K 
to the wafers U which have been taken out of the wafer carrier 
C. On the substantially whole bottom face lc of the system body 
1 , an exhaust fan 5 is provided. On the back wall lb of the system 
body 1, a first transfer window 6 and a second transfer window 

7 are provided. The first transfer window 6 is a window for 
feeding the wafers U f which have been taken out of the wafer 
carrier C by the wafer transfer robot R, to an orienter D and 
for taking the aligned wafers U out of the orienter D by means 
of the wafer transfer robot R. The second transfer window 7 is 
a window for transferring the wafers U to the wafer processing 
system E by means of the wafer transfer robot R and for taking 
the processed wafers U out of the wafer processing system E. 

Inside of the front wall la of the system body 1, struts 

8 are provided so as to vertically extend in the substantially 
central portion and both end portion in lateral directions of 
the system body 1. On each of the struts 8, a flat fixed base 

9 is mounted. The fixed base 9 is mounted so that the longitudinal 
directions of the fixed base 9 are coincident with the lateral 
directions (directions perpendicular to the plane of FIG. 1 or 
lateral directions in FIG. 2) of the system body 1 and so that 
the lateral directions (up and down directions in FIG. 1) of the 
fixed base 9 viewed from the side are coincident with the vertical 
directions of the system body 1 (in other words, the fixed base 
9 is disposed vertically viewed from the side) . On the 
substantially central portion of the fixed base 9 in vertical 
directions , the secondary side 11 of the linear motor M is mounted. 
The secondary side 11 is flat, and the length thereof is slightly 
shorter than the length of the system body 1 in lateral directions . 
The secondary side 11 of the linear motor M is mounted on the 
back face of the fixed base 9 (on the opposite side to the struts 
8) so that the lateral directions (vertical directions in FIG. 
4) of the secondary side 11 viewed from the side are coincident 
with the vertical directions of the system body 1. That is, 
similar to the fixed base 9, the secondary side 11 of the linear 
motor M is mounted so as to extend in vertical directions viewed 
from the side. In accordance therewith, the primary side 12 of 
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the linear motor M also extends in vertical directions. 

To the back face of the fixed base 9 above and below the 
secondary side 11 of the linear motor M, a pair of guide rails 
13 are fixed so as to extend in lateral directions of the system 
body 1. On each of the pair of guide rails 13, a guide body 14 
is mounted. On the back faces of the guide bodies 14 and primary 
side 12 , a movable base 15 is mounted. On the back face of the 
movable base 15 , the wafer transfer robot R is mounted . Therefore, 
the wafer transfer robot R can linearly reciprocate in lateral 
directions of the system body 1 by operating the linear motor 
M. 

The wafer transfer robot R will be described below. As 
shown in FIGS. 4 and 5, the wafer transfer robot R comprises a 
robot body portion 16 which is mounted on the movable base 15, 
and a wafer handling portion 17 which is provided on the top of 
the robot body portion 16 and which is designed to enter the wafer 
carrier C to take the wafers U off. On the wafer handling portion 
17, a wafer transferring fork 18 for transferring the wafers U 
is mounted. The wafer transferring fork 18 is retractable by a 
linkage comprising a plurality of link members 19. The wafer 
handling portion 17 is pivotable about the vertical axis CL of 
the robot body portion 16. 

The movable base 15 is mounted on the robot body portion 
16 via a base plate 21. On the base plate 21, a ball screw 22, 
a guide rail (not shown) and a control motor 23 are provided so 
as to extend vertical directions . By operating the control motor 
23 to rotate the ball screw 22 in a predetermined direction, the 
robot body portion 16 can be vertically moved. In FIG. 3, 
reference numbers 24 and 25 denote wire housing members for 
housing therein wires for feeding power to the control motor 23. 

The braking device B provided in the wafer transfer system 
A will be described below. As shown in FIGS. 6 and 7, a movable 
body mounting portion 26 is provided on the bottom of the movable 
base 15 so as to extend therefrom, and a brake plate 27 facing 
the movable body mounting portion 26 is provided on the bottom 
of the fixed base 9 so as to extend therefrom. The brake plate 
27 is made of, e.g. , an aluminum plate, and extends substantially 



over the whole length of the fixed base 9. On the movable body 
mounting portion 26 , a movable body 2 8 of iron is mounted. On 
the upper and lower portions of the back face of the movable body 

28, two coils 29 are provided. On the substantially central 
portion of the back face of the movable body 28, a compression 
spring 31 is resiliently mounted. If power is fed to the two coils 

29, magnetic attraction is generated, so that the movable body 
28 is mounted by the magnetic attraction. This magnetic 
attraction acts in the opposite direction to the resilient 
restoring force of the compression spring 31, and is greater than 
the resilient restoring force. Therefore, when power is fed to 
the two coils 2, the movable body 28 is absorbed onto the two 
coils 29 against the resilient restoring force of the compression 
spring 31 . At this time, a small gap e is formed between the brake 
plate 27 and the movable body 28, so that the wafer transfer robot 
R is linearly moved without any obstacles. 

When the feeding of power to the two coils 29 is interrupted, 
the magnetic attraction of each of the coils 29 disappears. The 
movable body 28 is pushed out toward the brake plate 27 by the 
resilient restoring force of the compression spring 31 to 
pressingly contact the brake plate 27. As a result, friction 
force is generated between the brake plate 27 and the movable 
body 28, so that the traveling of the wafer transfer robot R is 
stopped. Since the above described pressing contact is carried 
out substantially simultaneously with the interruption of the 
feeding of power to the two coils 29, the traveling of the wafer 
transfer robot R is simultaneously stopped. 

The operation of the wafer transfer system A according to 
the present invention will be described below. As shown in FIGS. 
1 through 3, the wafer carrier C is mounted on the load port unit 
L which is provided on the front wall la of the system body 1. 
Subsequently, the lid (not shown) of the wafer carrier C is removed 
by the lid attaching /detaching unit F which is provided on the 
load port unit L. The wafer transfer robot R linearly moves in 
lateral directions of the system body 1, and vertically moves 
to a predetermined height to face the wafer carrier C . By means 
of the linkage comprising the plurality of link members 19, the 
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wafer transferring fork 18 moves forwards to enter the wafer 
carrier C. This state is shown by a two-dot chain line in FIG. 
5. A wafer U is supported on the wafer transferring fork 18, and 
then, the wafer transferring fork 18 is retracted, so that only 
5 one wafer U is taken out. Furthermore, a plurality of wafers may 
be simultaneously taken out by means of a multistage wafer 
transferring fork. 

At this time, clean air K is always supplied downwards from 
the clean air supply system 4 which is provided in the system 
10 body 1. Therefore, clean air K is always supplied to the wafer 
U which has been taken out of the wafer carrier C by means of 
the wafer transferring fork 18, so that no dust adheres to the 
,Js wafer U. In addition, dust floating in the system body 1 drops 

q in accordance with the flow of the clean air K. Since the exhaust 

■F 15 fun 5 is provided on the bottom portion lc of the system body 

: : : 

p 1, the floating dust is directly sucked into the exhaust fan 5 

H to be exhausted. In the wafer transfer system A according to the 

f fj 

present invention, the fixed base 9 and the secondary side 11 
13 of the linear motor M are mounted in vertical directions. 

: 1t 20 Therefore, the amount of the dust deposited on the top faces of 

1H the fixed base 9 and the secondary side 11 of the linear motor 

M is very small. In addition, the flow of the clean air K supplied 

iy 

from the clean air supply system hardly reaches the top faces 
of the fixed base 9 and the secondary side 11. As a result, the 

25 dust does not rise in the system body 1, so that the wafer U is 
always held in a clean state. 

Then, while the wafer U is supported on the wafer 
transferring fork 18, the wafer handling portion 17 of the wafer 
transfer robot R rotates about the vertical axis CL of the robot 

3 0 body portion 16 to face the orienter D . The direction of the wafer 
U is defined by the orienter D. Subsequently, while the wafer 
U is supported on the wafer transferring fork 18, the wafer 
transfer robot R linearly moves in lateral directions of the 
system body 1 again and vertically moves to a predetermined height 

35 to face the second transfer window 7. The wafer U is transferred 
to the wafer processing section 3 of the wafer processing system 
E in which a predetermined process is carried out. The processed 
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wafer U is mounted on the wafer transferring fork 18 of the wafer 
transfer robot R which has been previously moved to a position 
facing the second transfer window 7. The wafer transfer robot 
R linearly moves to cause the processed wafer U to be housed in 
5 the wafer carrier C at a predetermined position. By repeating 
the above described operation , all of the wafers U housed in the 
wafer carrier C are processed. 

The operation of the braking device B will be described 
below. As shown in FIG. 6 and 7, in a case where the traveling 
10 wafer transfer robot R is stopped at a predetermined position 
(e.g. , a position facing the wafer carrier C for taking the wafer 
C off ) , i.e. , in the case of a usual stopping, the wafer transfer 
robot R is stopped by operating a regenerative braking which is 
O provided in a control circuit . A case where an interruption of 

*H is the power supply occurs to interrupt the feeding of power to the 

jj§ wafer transfer system A will be described below. In the case of 

the wafer transfer system A in this preferred embodiment, an 
J " uninterruptive power supply is incorporated in a control circuit 

p (not shown). Therefore/ the uninterruptive power supply is 

gy 2 0 operated substantially simultaneously with the interruption of 

In the feeding of power to the wafer transfer system A, so that the 

:f[ feeding of power to the wafer transfer system A continues for 

the set-up time (e.g., 1 second) of the uninterruptive power 
supply. Within this set-up time, the regenerative braking is 
25 operated to stop the wafer transfer robot R. Even if the wafer 
transfer robot R intends to travel (inertia- travel) without being 
stopped within the set-up time due to any causes, if the set-up 
time of the uninterruptive power supply elapses, the feeding of 
power to the wafer transfer system A is interrupted. 
30 Simultaneously, the feeding of power to the respective coils 29 
is also interrupted, so that the magnetic attraction for causing 
the movable body 28 , which is mounted on the movable body mounting 
portion 26 extending from the movable base 15, to be spaced from 
the brake plate 27 extending from the fixed base 9 is released. 
35 The movable body 28 is pushed out toward the brake plate 27 by 
the resilient restoring force of the compression spring 31. At 
this time, friction force is generated between the brake plate 
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27 and the movable body 28, so that the traveling of the wafer 
transfer robot R is stopped. Thus, the inertia traveling of the 
wafer transfer robot R is prevented during an interruption of 
the power supply or the like, so that the wafer transfer system 

5 A is not damaged. 

The above described pressing contact of the movable body 

28 to the brake plate 27 is always carried out when the feeding 
of power to each of the coils 29 is interrupted. Therefore, the 
braking device B may be operated in an emergency. That is, an 

10 emergency stop switch (not shown) is provided in the system body 

I at a predetermined position (e.g., a manual operating panel) 
so that the feeding of power to each of the coils 29 is interrupted 

H by operating the emergency stop switch without operating the 

p uninterruptive power supply. If only the operator operates the 

;F 15 emergency stop switch to interrupt the feeding of power to each 
p of the coils 29 in an emergency, the movable body 28 pres singly 

I* contacts the brake plate 27. Thus, the traveling of the wafer 

transfer robot R can be simultaneously and surely stopped in an 
Q emergency. The construction of the braking device B is very 

jj] 20 simple, and the control thereof is also very simple, 
ifl In this preferred embodiment, the secondary side 11 of the 

\f t linear motor M is mounted inside of the front wall la of the system 

body 1, and the primary side 12 is movable. However, the linear 

motor M may be reversely mounted in view of the structure of the 
25 linear motor M, i.e., the primary side 12 may be mounted inside 

of the front wall la of the system body 1, and the secondary side 

II may be movable. In this preferred embodiment, the linear motor 
M is mounted on the front wall la of the system body 1. However, 
the linear motor M may be mounted on the back wall lb of the system 

3 0 body 1 although there is the above described problem on the 
precision of position. 

As described above, according to the preferred embodiment 
of the present invention, the primary or secondary side of the 
linear motor M for linearly reciprocating the wafer transfer robot 

35 R is mounted so as to extend in lateral directions of the system 
body 1 and in vertical directions. Therefore, dust dropping in 
the system body is directly sucked into the exhaust fan 5 to be 
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exhausted, so that the interior of the system can be always held 
in a clean state to prevent dust from adhering to the wafer U. 
As a result, the wafer U can be always held in a clean state without 
deteriorating the advantages of the linear motor M, so that it 
is possible to prevent defective wafers from being produced by 
dust. The distance between the wafer transfer robot R provided 
on the top of the linear motor M and the wafer carrier C decreases , 
and the number of members provided between the wafer carrier and 
the wafer transfer robot decreases, so that the wafer transfer 
robot R can precisely position the wafers in the wafer carrier 
C. 

The linear motor M for linearly reciprocating the wafer 
transfer robot R is provided with the braking device for causing 
the movable body 28 to pres singly contact the brake plate 27 when 
the feeding of power to the wafer transfer system A is interrupted. 
Therefore, the traveling of the wafer transfer robot A can be 
surely stopped during an interruption of the power supply or in 
an emergency. The construction for causing the movable body 28 
to pressingly contact the brake plate 27 comprises the coils 29 
and the compression spring 31 which are very simple. The control 
thereof is also very simple since it is carried out only by 
interrupting the feeding of power to the coils 29. As a result, 
it is possible to prevent the inertia traveling of the wafer 
transfer robot R without deteriorating the advantages of the 
linear motor M. 

If a semiconductor fabricating system is provided with a 
processing means, such as a deposition system, and the above 
described wafer transfer system A, it is possible to provide a 
semiconductor fabricating system capable of removing the 
influence of dust and surely stopping a processed-ob ject transfer 
robot during an interruption of the power supply or in an 
emergency . 



